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SLUGOIDS are the most efficient media for 
grinding by the wet process, with a proved 
performance considerably greater than that 
of small-diameter forged-steel balls and at 
much less cost. Slugoids are used and re- 
commended by the world’s leading cement 
makers. Let us send you samples and prices. 


F | |p E ae LTD eeu socusesss ze 
PREMIER WORKS 
GLOUCESTER 


PUBLISHED BY CONCRETE PusticaTIons Ltp. 14, DarrmouTH STREET, Lonpon, S.W.\ 
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THE STRENGTH OF FURNACE BRICKWORK— 


and durability of the furnace lining in service is 
Maksiccar Fire Cement 

Maksiccar II 

Wsseli Weiaieat of accurate size, use of a Refractory Cement 


greatly controlled by the joints. Well shaped bricks 


Stein Sillimanite Cement correctly chosen for the purpose, combined with 

Stein High Alumina Cement good bricklaying (which means thin, tight joints) 

Stein Chrome Cement ee 

: get a furnace lining off to a good start. A 

Stein Chrome-Magnesite 
Cement 

Stein Magnesite Cement 


Bluebell Silica Cement fully as the brick with which it is to be used. We 


Thistle and Stein Fireclays 


Refractory Cement should be selected just as care- 


are always very willing to give our advice on the 
Ground Ganister 





best type of Cement for particular applications. 





L952 


JOHN G. STEIN & C2 LY Bonnybridge. Scotland 


TEL: BANKNOCK 255 (3 LINES) 
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est Newell & Co Ltd SPECIALISTS IN CALCINING, DRYING, CRUSHING, GRINDING & HANDLING PLANT 
STERTON via DONCASTER Telephone : Misterton 224 & 225 Telegrams : Newells, Misterton, Notts 
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BOVARY CALCINERS 


FOR THE CHEMICAL INDUSTRY 


SiMe eke 8S 


SUT sw 


four ig ves Caidens cone Lithopone in 
. England with a further Calciner on order. 
er important installations are—a total of 15 Calciners producing Sodium-Bi-Chromate in Great Britain and 


lar Calciners operating abroad, also special Calciners treating Metallic Oxides for producing Pure Rare 


n the application of Drying 
est Newell & Co Ltd SPECIALISTS IN CALCINING, DRYING, CRUSHING, GRINDING & HANDLING PLANT 
STERTON via DONCASTER Telephone : Misterton 224 & 225 Telegrams : Newells, Misterton, Notts 
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KILN FIRING PLANTS 
FOR ROTARY 
CEMENT AND LIME 
KILNS 


Illustration shows two of the three British ‘Rema’ Unit- 
firing central-shaft Ball Mills installed in a British cement 
factory. Each mill is driven through totally-enclosed worm- 
reducer, direct coupled to the main shaft of the mill. 


A re - J ti 
ae A 
MANUPACTURING CO, EPP 


PROPRIETORS: EDGAR ALLEN & CO, LIMITED 


IMPERIAL STEEL WORKS 
SHEPFIELD:9 
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FANS FOR 


A SPECIAL FAN WHEEL “SIROCCO “ PRODUCTS 

88-INs. DIAMETER FOR FOR THE 
KILN FIRING. CEMENT INDUSTRY 

INCLUDE: 

Mechanical Draft Fans 

and“‘Davidson’’ Flue Dust 

Collectors; “‘Sirocco™ 

Coal Firing Fans and 

“Davidson” Dust 

Collectors; “Sirocco” 

Fans for Cool Air Supply 

to Kiln Firing Pipes; 

“Sirocco’’ and “ Aeroto"’ 

(trade mark) Fans for 

Ventilation and Dust 


Extraction, etc. 


DAVIDSON & Co., LIMITED 
SIROCCO ENGINEERING WorKS BELFAST 


LONDON, MANCHESTER, LEEDS. CARDIFF, BIRMINGHAM, = NEWCASTLE, GLASGOW, DUBLIN 
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“CEMENT CHEMIST’S & WORKS 
MANAGER’S HANDBOOK” 


By W. WATSON, B.Sc., and Q. L. CRADDOCK, M.Sc. 


SECOND EDITION 
NOW READY 


REVISED BY Q. L. CRADDOCK. 


oe well-known and indispensable 
volume has now been revised and 
brought up to date. It gives in handy 
form all the data used in the manufac- 
ture, chemistry and testing of cement. 
An indispensable work of everyday 
reference. Saves time and labour and 
ensures accuracy. 


Comparison in tabular form of the 
cement specifications of the world. 

Dimensions of various standard 
sieves. 

Weights and volumes of slurry. 

Capacities of tanks and kilns. 

Gas volumes per ton of clinker. 

Kiln data. 

Fan horse-power. 

Volumes and weights of gases from 
kilns. 

Density of exit gases. 

Density of gases in kilns. 

Proportioning and chemical control 
of raw mixes. 

Heat balance. 


Conversion tables (English-metric 
and metric-English)—Pressures, den- 
sity and concentration, heat, work, 
energy, calorific values, specific surface, 
air passing through pipes, rate of flow. 


228 pages. 





20 illustrations. 


Physical Tables. Properties of 
substances, compounds and _ alloys; 
Solubilities of gases in water ; Specific 
gravities of hydrochloric, sulphuric 
and nitric acids at 15 deg. C. ; Connec- 
tion between specific gravity, degrees 
Twaddell and degrees Baumé; Con- 
version of hydrometer readings to 
specific gravity; Weights of sub- 
stances ; Tension of aqueous vapour ; 
Density and volume of water at 
different temperatures; Weights of 
sheet metal; Weights of water, 
vapour and dry air in saturated air at 
different temperatures ; Calibration of 
pyrometers; Heat units; Combus- 
tion data; Freezing mixtures ; 
Evaporative power, calorific power 
and carbon value. 


Standard solutions and bench re- 
agents. Chemical tables (atomic 
weights, gravimetric factors, conver- 
sion of weights of precipitates). 

Chemical analyses (Argillaceous and 
calcareous materials, coal and coke, 
gypsum, cement). 


Testing of cement (Setting time, 
consistency, fineness, soundness, tensile 
strength). 


185 tables 


Price 25s.; post 268. (5.50 dollars in Canada and U.S.A.) 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.1 
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CRUSHING 
MACHINERY 
AND 
EQUIPMENT 


ri 


HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND 
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ACTARC 


ey ae 


MONTA 


For light welding and repair 
work, ideal for the workshop. 
Dual welding range 15-200 
amps. Low mains intake. 


MEDIA 


For general production work, 
dual range 25-300 amps. Pro- 
vided with 2 tappings giving 
different open circuit voltages. 
Very stable arc. 


INERT CAS 
WELDING TRANSFORMER 


For welding by the Argon arc 
process. Plants are available 
in various capacities with max- 
imum of 600 amps. 


DIESEL DRIVEN PLANT 


Welding range 20-300 
amps. (200 amps. con- 
tinuous). Powered by 
Armstrong Siddeley 20 
h.p. 2 cyl. air cooled 
Diesel engine. 


E&Lectiodles 


The ACTARC range covers 
the whole requirements 
of the Welding Industry. 
There are ACTARC rods 
for: 


MILD STEEL 
HARD SURFACING 
ALUMINIUM 
BRONZE 
ALUMINIUM-BRONZE 
STAINLESS STEEL 
CAST IRON 


including a new low hy- 
drogen type for medium 
carbon and low alloyed 
steels. Special pipe- 
welding electrodes etc. 
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pulverised materials flow 
like water with 


CONVEYING FROM ELEVATOR TO 
STORAGE BIN ... FROM BIN TO 
ELEVATOR...AT MAXIMUM SPEED 
WITH MINIMUM HORSE-POWER 
CAPACITY 90 TONS AN HOUR 


Fig. 2 Fig. 3 


Fig. 1.—F.H. Airslide Conveyor transporting cement raw material from an elevator to storage bin 
under the floor. Note the three F.H. Side-Discharge Valves, which may be set either to divert the 
entire material flow through one spout, or to divert any portion of the material to obtain a desired 
distribution and mixing of materials in the bin. Fig. 2.—Close-up partial view of Airslide conveying 
to bin, showing a | 4-h.p. fan which furnishes air for conveying to and from the bin. Fig. 3.—Open-type 
Airslide installed in the bottom of bin. A 5-h.p. blower, shown in the background, furnishes the air 
for aeration and conveying of the material in the bin. 


FULLER PLANT 


in use at the new Chilanga Cement Works also inciudes Fuller-Kinyon Pumps, Rotary Gate Valves, 
Material-level Indicators, Control Panel and Continuous Cement Samplers. 


CONSTANTIN (ENGINEERS) LTD., 123 VICTORIA STREET, LONDON, S.W.1 


(Sole licensees of Fuller Co., Catasuqua, Pa., U.S.A., for manufacture and sale of Fuller equipment in Great Britain.) 
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PENNSYLVANIA 


HAMMER MILLS 


supplied by 


ERITH, KENT 


Fraser & Chalmers Engineering Works of The General Electric Co., Ltd. 


The Secondary crushing of limestone and phyllite for cement making at this new 
works in Northern Rhodesia is carried out by Fraser & Chalmers Pennsylvania 
Hammer Mills. 


Fraser & Chalmers are specialists in the design and manufacture of crushing, 
screening, and conveying equipment for the cement and lime industries. They will 
be pleased to submit proposals for such equipment. 


G.E.C. HEAD OFFICE: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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PACKING PLANT at CHILANGA CEMENT WORKS 


The packing plant at the new cement works at Chilanga, Northern Rhodesia (Consulting 
Engineers : Messrs. Henry Pooley & Partners), is equipped with a DAYLOR MODERN 
three-spout packer (illustrated above), and a DAYLOR vibrating screen, supplied by 


DARNLEY TAYLOR LTD 


for complete packing, screening 
and dust-collecting plants for 
cement, lime and chemical works 


“DAYLOR”’ Automatic Packers with a continuous output up to 60 tons per 
hour with one operator. 

“DAYLOR”’ Dust Collectors, with combined cyclone and bag filter. 

‘“‘DAYLOR ”’ Vibrating Screen. The high-speed screen for all purposes. 

‘“‘DAYLOR ”’ Pneumatic Conveyors. An aeration system for low-power 
conveying and consistent silo-discharge. 


100 VICTORIA STREET, LONDON, S.W.|I. Telephone : ViCtoria 5677 
a a 
B 
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ROTARY 


FLUXO 


PACKER 
for 


CEMENT 


For automatic filling and weighing of cement into 
valve sacks. 


LARGE OUTPUT 


combined with weighing accuracy and economy 


e « in labour. 


TELEPHONE: 
GROSVENOR 4100 
TELEGRAMS: 
FOLASMIOTH 


TELEX, LONDON ee ao, 20. 


CABLEGRAMS: 


ngs Ns 105 PICCADILLY, LONDON, W.1 
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Chilanga Cement Works, Northern Rhodesia. 


BY M. C. BAKER 
(of Henry Pooley, Consulting Engineers) 


WITH the increasing need for Portland cement to meet large development schemes 
in Northern Rhodesia, the Government of Northern Rhodesia decided in 1948 to 
construct a cement works at Chilanga, eleven miles south of Lusaka, and Messrs. 
Henry Pooley were appointed consulting engineers. Near the site, to the south, 
there are large outcrops of hard blue crystalline limestone, with further reserves 
to the east in the area of Lilayi. Also adjacent, and to the north, is a large deposit 
of phyllite, which forms the argillaceous component of the cement. In 1948 opera- 
tions commenced on the construction of a wet-process plant with an output of 
50,000 tons per annum, complete with power plant. The general arrangement is 
shown in Fig. I. 

The design allowed for extensions to increase the output to 150,000 tons per 
annum. Production started in July, 1951, and has since been continuous. Due to 
the increasing demand the first order was placed in July, 1951, for machinery to 
increase the output of the plant to 150,000 tons per year. The additional machinery 
includes limestone-crushing plant, raw mills, pumps, and slurry storage-tanks, 
and additional cement mills and silos for rapid-hardening and ordinary Portland 
cement. The extension includes one additional kiln 256 ft. long and of greater 
diameter than the existing kiln. The extension of the power station provides for 
increasing the generating capacity to 7,500 kw. and for further increase if necessary 


Raw Materials. 
The limestone is quarried by compressed air drilling and blasting, and hand 
loaded into 3} cu. yd. Muirhill dumpers for conveyance to the crushing plant a 
quarter of a mile from the quarry face. 
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CRUSHING THE LIMESTONE.—The limestone is discharged from the dumpers 
into a hopper, from which it is fed by a variable-speed inclined apron- 
feeder to a 36-in. by 24-in. swing-jaw crusher driven by an 80-h.p. motor 
and capable of reducing 55 tons of stone per hour from 15-in. cube to 
4-in. to 5-in. cube. The product is discharged to a 24-in. inclined troughed- 
band conveyor which takes it to the secondary crusher; this is a Fraser 
& Chalmers SXT-7-42 nhammer-mill driven by a r10-h.p. motor, and reduces the 
stone to # in. and smaller. From the hammer-mill, the stone is taken to the store 
by a 20-in. by 50-ft. vertical elevator. A sectional elevation of this plant is given 
in Fig. 3. 

CRUSHING THE PHYLLITE.—The phyllite (an indurated clay) is quarried by 
hand, loaded into Muirhill dumpers, and discharged into a steel hopper in 


Fig. 2.—Sub-station for Mill Motors. 


the crushing building. A 24-in. wide inclined steel tray-conveyor feeds the 
phyllite to a Fraser & Chalmers SXT-5-42 hammer-mill, which is driven by 
a 60-h.p. motor and is capable of reducing 40 tons per hour from 6-in. cube 
to minus #in. The material is discharged on to an 18-in. by 120-ft. inclined 
troughed-band conveyor which takes it to the store building. 

MAIN STORE BUILDING.—The main store building is 647 ft. long, 76 ft. wide, 
and 57 ft. 6in. high to the eaves. The reinforced concrete retaining walls are 
12 ft. high with buttresses at 17 ft. 6in. centres, on which are erected steel 
stanchions supporting the crane rail and roof. Storage is provided for 6,000 tons 
of crushed limestone, 3,000 tons of crushed phyllite, 11,500 tons of clinker, 
1,500 tons of kiln coal, 1,500 tons of boiler coal, and 1,000 tons of gypsum. Provision 
is also made for the storage of 500 tons of silica sand. A 5}-tons Arrol overhead 
crane travels the entire length of the store. . 
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Fig. 4.—Section through Kiln House. 
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GRINDING RAW MATERIALS.—By means of the overhead crane, the crushed 
limestone and phyllite are transported to steel bunkers over the raw mill, to which 
they are fed by table-feeders ; the bunkers have a third compartment with feed- 
table in case it should be necessary to add sand to the mixture for the manufacture 
of low-heat cement. The mill (supplied by Vickers-Armstrongs, Ltd.) is 6 ft. 6 in. 
in diameter and 40 ft. long, and is divided into three compartments. The first 
two chambers are lined with manganese stepped and corrugated plates respec- 
tively, and the third chamber is lined with chilled cast-iron bricks. The total 
charge of this mill is 36 tons, ranging from 4-in. carbon-steel balls to 4-in. steel 


Fig. 5.—View from South-west. 


Cylpebs. The mill, which rotates at 21-4 r.p.m., is fitted with a totally-enclosed 
girth gear-drive and is driven through a countershaft by a 500-h.p., 3,300-volt, 
Metropolitan-Vickers motor through a single-reduction double-helical gear supplied 
by Turbine Gears, Ltd. (Fig. 2). Both the main trunnion bearings are fitted 
with internal lighting, thus making it possible to inspect the lubrication without 
unsealing the bearing. The slurry discharged from the mill flows by gravity along 
a trough to a sump in the pump-house, in which are two Edgar Allen 8}-in. by 
16-in, three-throw ram pumps (one as a standby) for transferring the slurry to tanks. 

SLURRY MIXING AND BLENDING.—Three steel slurry tanks are installed for 
the first kiln. Each tank is 21 ft. 6 in. diameter and 34 ft. high (Figs. 5 and 8). Agita- 
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tion and mixing of slurry are by compressed air from two Reavell reciprocating 
two-stage vertical compressors (one as a standby), the air supply being regulated 
by a Reavell automatic air-distributing valve. The air-agitation pipes in each 
tank can be removed as required for cleaning. Grids fitted in each tank, 3 ft. from 
the bottom, support the lower ends of the air-pipes and facilitate positioning the 
pipes when they are replaced after cleaning. Slurry is drawn from the tanks by 
two valves at the base of each tank, and flews through 6-in. pipes to the kiln 
feed pump. 


Rotary Kiln Plant. 
The kiln (by Vickers-Armstrongs) is on the north-east side of the main stores. 
It is 254 ft. long and has a desiccator and patent recuperators (Fig. 6). The diameter 
at the desiccator is 12 ft., the main body being 7 ft. gin., the carbonating zone 


Fig. 6.—The Kiln. 


II ft., and the burning zone g ft. The kiln, of all-riveted construction, is carried 
on five tyres ; the supporting rollers are in rotating self-aligning totally-enclosed 
water-cooled bearings. The bearings are on cast-iron bedplates mounted on five 
concrete piers. Excessive downward thrust of the kiln is counteracted by rollers 
fitted to the third and fourth bedplates, and an additional roller is fitted to 
the third bedplate to counteract upward thrust. The kiln is driven by a 60-h.p. 
variable-speed motor through a totally-enclosed double-helical double-reduction 
gear supplied by Turbine Gears, Ltd., through a further gear on the drive 
bedplate, to the girth-gear fitted to the kiln by tangent plates. Lubrication of 
the girth-gear is by a light sprocket rotating in an oil-bath. Excess oil is 
removed by spring-loaded gunmetal scrapers fitted to the girth gear guard. 
Slurry is supplied by two Edgar Allen three-throw ram pumps (one as a standby) 
and is fed to the kiln by a spoon-feeder driven by a variable-speed motor controlled 
from the firing floor. The overflow is returned to the feed-pump for recirculation. 
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The spoon-feeder and measuring pot are supported on a steel structure mounted 
over the back end-chamber, which is of steel and brick lined (Fig. 7). The damper 
is fitted with a motor-driven winch and is controlled by an “inching ’”’ button 
from the central panel on the firing platform. The gases from the kiln pass through 
the back end-chamber and are carried through a 4-ft. 6-in. steel duct to a Howden 
Vortex downflow dust-collector. 

The induced-draught fan is a Davidson g1}-in. single-inlet narrow-width star- 
type fan driven by an 80-h.p. motor through a Vulcan-Sinclair hydraulic coupling 
which permits the speed of the fan to be varied from the firing floor or by a hand- 
wheel on the coupling. Waste gases are discharged to atmosphere through a steel 
chimney 150 ft. high by tro ft. g in. diameter lined with firebrick. Dust recovered 


Fig. 7.—Back-end of Kiln. 


from the back end-chamber and the collector is transported by an 8-in. screw 
conveyor to an 8-in. vertical bucket-elevator which returns it to the kiln. The 
kiln hood is mounted on an adjustable supporting structure which enables it to be 
easily retracted when required. 

Clinker from the recuperators falls on to a 20-in. by 45-ft. shaker-conveyor 
which takes it to two 16-in. by 48-ft. vertical bucket-elevators (one as a standby) 
discharging into the clinker store. The oversize lumps from the shaker-conveyor 
pass through 24-in. diameter crushing rolls. 

The centralised kiln-control panel is mounted on the firing floor and comprises 
kiln speed and back-end temperature recorders, kiln and coal-plant draught-gauges, 
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spoon-feeder control, and control buttons for the kiln, the shaker-conveyor, 
and the elevators. 

HANDLING AND CRUSHING COAL.—Firing is effected by a 47}-in. diameter 
Sirocco star-type fan driven by a 36-h.p. motor through a Vulcan-Sinclair 
hydraulic coupling. The hot air from the kiln passes first through a dust- 
collecting box between the kiln and the mill. Between the mill-discharge 
and the firing-fan is a 3-ft. 3-in. diameter classifier. The telescopic firing pipe 
is mounted on a travelling carriage with handwheel control. A _ sectional 
arrangement of the kiln house is illustrated on Fig. 4. 

Coal is received by rail and is discharged by hand into pits. Kiln firing is by 
means of a Vickers direct-fired plant. The coal is discharged by the crane into a 
40-tons hopper in the main stores building, from where it is fed by a 4-ft. 6-in. 
feedt-able to a 12-in. vertical bucket-elevator discharging into a 20-tons hopper 


Fig. 8.—Cement Silos and Pneumatic Pipeline. 


over the mill. Feed to the mill is by a 3-ft. diameter feed-table with enclosed 
chain-drive to a rotary air-seal. 

The coal is ground in a 6-ft. 6-in. diameter by 7-ft. 6-in. air-swept mill divided 
into two compartments, the first (about 2 ft. 6in. long) being lined with cast- 
steel step-liners and the second with cast-steel corrugated liners. The total charge 
is 6? tons, varying from 3-in. steel balls to I-in. to 2-in. steel Cylpebs. The mill is 
supported on two 20-in. diameter water-cooled trunnion bearings and is fitted with 
a cast-steel spur-ring attached by tangent plates. The drive is by a 90-h.p. motor 
through a David Brown double-reduction double-helical gear. 

Grinding Clinker. 

The clinker and crushed gypsum are supplied to the cement mill by feed-tables 

from a two-compartment steel bunker adjacent to the raw-mill bunker. The 
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gypsum feed-table is 3 ft. 6in. diameter and operated by rachet drive from the 
4-ft. 6-in. diameter clinker feed-table. The cement mill is similar in all respects to 
the raw mill. Cooling of the mill shell is by means of a water-trough supported 
above the mill. Aspiration is by a Visco-Beth suction-type automatic dust- 
collector. 


Transport and Storage of Cement. 


Cement is conveyed from the mill to the silos through an overhead pipe (Fig. 8) 
by a 6-in. Fuller-Kinyon pump situated below the discharge screen from the mill. 
Fitted between the screen and the pump is a Fuller sampler, which provides 
means for constant sampling. There are three steel silos of riveted con- 
struction, two of 1,500 tons capacity each and the third, divided into six bins, of 
1,200 tons capacity. The flow of cement can be diverted into any silo by Fuller- 
Kinyon two-way hand-operated valves. Fuller high-level indicators fitted to each 


Fig. 9.—Section showing arrangement of Packing Plant and Cement Silos. 


silo are connected to an indicator board and klaxon in the mill-motor house and 
give visual and audible warning when a silo is full. 

Cement is drawn from the silos into two 18-in. diameter by 120 ft. screw-con- 
veyors, the flow being controlled py Fuller rotary valves. The 18-in. conveyors 
are connected at their discharge end to a transverse screw-conveyor feeding an 
18-in. wide by 58 ft. totally-enclosed dumper-type vertical elevator. From the 
elevator head the cement is discharged to a Darnley Taylor vibrating screen to 
remove any foreign matter before passing to the packer feed-hopper. 


Packing Plant. 


There is one Darnley Taylor Modern three-spout machine capable of packing 
36 tons of cement per hour in 94-lb. bags. In addition to the packer feed-hopper, 
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there is also a 60-tons hopper which enables production to continue while the 
packing machine is not operating. Spillage from the packing machine is returned 
to the elevator. The filled bags fall automatically from the machine and are con- 
veyed by a 24-in. reversible flat-band conveyor for loading into railway trucks or 
road vehicles. Facilities also exist for bulk loading into rail wagons. 

The packing building (Fig. 9) is four stories high, with storage space for about 
500,000 empty bags. A vertical elevator serving all floors facilitates the moving of 
the bags from wagons to the store or from the store to the packer as required. On 
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Fig. 10.—The Boiler House. 


the second floor of the building is a Visco suction-type automatic dust-collector 
connected to the packing machine and silos. The scavenging-fan discharge is 
connected to a 48-kw. heater which prevents a crust forming in the filter stockings. 


Gypsum Crushing Plant. 


Rock gypsum is received by rail and is discharged by hand into a pit in the 
stores building, from which it is fed as required to a 20-in. by 10-in. roll jaw- 
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crusher. From the crusher the gypsum falls on to a 15-in. inclined belt-conveyor 
which takes it to the store. 


Power Plant. 

The power station adjoins the east end of the main stores building. The plant 
comprises two John Thompson 20,000 lb. per hour Beta-type water-tube boilers 
with a working pressure of 250 Ib. per square inch (Fig. 10). The boilers are fitted 
with mechanical-grate stokers and Green’s economisers. The arrangement of the 
boiler house allows for the installation of two additional boilers of the same capacity. 
Boiler feed-water is treated by a hot-process lime-soda softening plant. 


Fig. 11.—1,500-kw. Turbo-alternator. 


Coal discharged by hand into the bunkers in the main stores building is con- 
veyed by the crane to a 40-tons hopper, from which it is extracted by electrical 
vibrators feeding two vertical chain-bucket elevators. From the elevator the coal 
is transported by a flat-band conveyor to the boiler feed-bunkers. Power is gen- 
erated at 3,300 volts, 3-phase, 50 cycles by a Brush-Ljungstrom 1,500-kw. steam 
turbo-alternator (Fig. 11). Cooling water for the condenser is from a spray pond 
adjacent to the power-house (Fig. 12). As a standby, a Petter-Brush 400-kw. 
diesel alternator is installed and is capable of operating the kiln and auxiliary plant 
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over week-ends or such other times as the turbine may be out of service. From 
the main high-tension switchboard, power is transmitted at 3,300 volts to the 
mill motor-house, in which is the main sub-station. This comprises the extra- 
high-tension and low-tension switchgear, and includes two 700-kva. trans- 
formers which reduce the voltage to 415/240, 3-phase, 50 cycles to provide for 
general distribution in the works and works lighting. Power at 3,300 volts is 
also supplied direct from the power-station to an overhead distribution system 
feeding the transformer stations at the housing sites and borehole-pump sites. 
Extensions to the works include the supply of two further John Thompson 
20,000 Ib. per hour boilers and two Brush-Ljungstrom turbo-alternators. The in- 


Fig. 12.—Spray Pond. 


creased generating plant should meet the requirements of the extension of the cement 
plant, and will also facilitate the supply of power by overhead line to the town of 
Lusaka and other potential consumers in the area. 


Miscellaneous. 

Extensive sidings have been laid within the works by Rhodesia Railways, Ltd., 
to connect with the main line at Lilayi, three miles from the works. Haulage of 
coal, gypsum, and cement between the main line and the works, and shunting 
within the works area, is done by two Ruston & Hornsby 165 DS 0-6-0 diesel 
shunting locomotives. A 60-tons Avery tandem-rail weighbridge is installed for 
weighing incoming coal and gypsum. 

Water is obtained from deep boreholes situated within a radius of 14 miles of 
the works, and is pumped by two Sulzer vertical-spindle pumps and one Sumo 
submersible pump discharging through an 8-in. main to a 100,000-gallons Braith- 
waite steel tank erected on a hill to the north-east of the works. Water from bear- 
ings and cement-mill cooling is re-used for slurry grinding and for the spray pond. 

The European staff is accommodated on a housing estate one mile to the south- 
west of the works. African employees are accommodated to the west of the works. 
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The Cement Industry in Great Britain. 


THE following notes are taken from the statement of the Chairman, Mr. George 
F. Earle, C.B.E., at the annual general meeting, held last month, of the Associated 
Portland Cement Manufacturers, Ltd. Last year the Blue Circle group of companies 
delivered nearly 250,000 tons more cement than in their record year of 1950, while 
the industry as a whole for the first time delivered to the home and export markets 
over 10 million tons. So far this year the group’s deliveries of cement were about 
370,000 tons more than last year; the percentage increase was considerably 
greater in the export than in the home market, and it seemed reasonable to expect 
that their problems this year would be of production rather than of sales. They 
hoped during 1952 to produce over 7 million tons at their home works. 

To meet the future demand they were concentrating on extending and increas- 
ing the efficiency of existing works rather than building completely new works in 
England. The cost of new works was now so high that it was practically impossible 
for them to compete with existing works unless the savings in transport were 
really large. The existing works stood in the Company’s accounts at a value 
representing just over 14s. 6d. per ton of yearly output, whereas the cost of new 
works was about £8 per ton of yearly output. The new kiln at Hope works should 
be running later this year with a production of 170,000 tons. Masons works at 
Ipswich were being extended by 60,000 tons, while improvements made with 
comparatively small capital expenditure should increase the output from other 
works in England by about another 100,000 tons. A kiln from the Thames was 
being enlarged and re-erected, with ancillary equipment, in Northern Ireland, 
which, apart from the works at Magheramorne, was now supplied from the Thames. 
This would result in a considerable freight saving and would make Northern Ireland 
practically self-supporting in cement. An agreement was being made with the 
United Sulphuric Acid Corporation, Ltd., to purchase all the cement clinker 
they would produce at Widnes in the manufacture of sulphuric acid, and a grinding 
and packing plant would be built. The process of manufacture was well tried and 
produced clinker of excellent quality. The output would be about 140,000 tons 
per year. These plans would increase their output in Great Britain by about half a 
million tons, 

There was also a story of progress oversea by the companies in which they were 
interested. In Mexico they now made white cement, and were putting in another 
big kiln for ordinary Portland cement. In New Zealand a new kiln and other 
plant were being installed, a kiln was being erected in Australia, and in South 
Africa proposals for a new kiln were under consideration. In Nigeria a start was 
being made on the site, and in Malaya good progress was being made in the 
construction of new works. A new large kiln in British Columbia should be in 
operation this year. 

It was satisfactory that they had been able to finance all the schemes from 
their own resources and to pay their taxes as well. But for the export trade this 
would have been impossible. It was with the greatest regret that they learnt of 
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the imposition of the Excess Profits Levy and hoped that this additional charge 
on industry would soon be removed. If industry was to maintain and increase its 
production and efficiency it was essential that it should be in a position to keep its 
fixed assets up to date and to replace from its own resources those assets when 
worn out. With the existing high taxation and building costs it was extremely 
difficult to do this and, unless there was some relief, it would become impossible. 
The profits of the group last year, after providing for reserves, was £4,670,000, 
of which taxation took 83 per cent. Comparing 1951 with 1950, book debts less 
trade creditors were {1 million higher, while stocks and stores and spare parts 
were more than {2:3 millions higher ; they had thus had to find £3-3 millions in 
cash for these two purposes. In this figure was included the stock of paper and 
paper bags, which increased by over {1-1 millions, a considerable part of which 
was due to the increased cost of paper. The price per ton of the paper mostly 
used had advanced from £15 14s. in 1938 to {158 I2s. at 31 December, 1951— 
more than ten times. The price of cement had not even doubled in the same 
period, but unfortunately they had to include the price of paper bags in the price 
of cement, and this fantastic advance in the price of paper had a serious effect 
on the cost of building. He was glad to say that many customers now 
took cement in bulk and so helped the country by reducing the imports of paper 
and pulp. He hoped that many more would do this, and so save money for them- 
selves as well. 

The Ministry of Works had released the industry from control, and when this 
was done they undertook not to increase prices unless there were really serious 
increases in cost. Their reaction to this freedom had been that it was now their 
duty to do everything possible to get prices down. Although they had always 
been keen, for their own good, to keep prices low, the psychological effect of freedom 
from control was to make them even keener to do this. He believed that this was 
the reaction one could expect from all industrialists in these circumstances. 
The price of cement in England was still lower than anywhere else in the world. 
Production per man per week in 1951 was higher than in 1950, and over 34 per 
cent. higher than in 1935. Basic wage rates per hour had, however, increased at a 
greater rate than production per man. 


Since the war much had been done to stir up class hatred, and the propaganda 
had been successful. Nothing could do our country more harm. There must be 
classes. Someone must lead. It was not usual for the members of a cricket team 
to regard their captain as an enemy ; the politician or the managing director of a 
business was in a similar position to that of the captain of a cricket team. 
It was the duty of everyone to see that business and political leaders were the best 
men, mentally and morally, and that they were all working for the good of their 
country and their business, and not for themselves or their particular sect. Why 
was it that the theory of class hatred had taken such a hold ? Communism had 
much to do with it. Many might never go to church, yet were deeply influenced 
by Christian ethics, and many people who were not communists were influenced by 
communist propaganda. Some of them could remember when the people of this 
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Though a ‘closed circuit’ 
makes it easier to control 
production to a_ specific 
fineness, consistent ac- 
curacy depends upon the 
plant being reliable. The 
trouble-free running syno- 
nymous with Vickers mills 
demonstrates, in fact, that there is no 
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7, noate ROTARY KILN OUTPUT 


It is a well-known fact that a small increase 
in temperature gives a much larger relative 
increase in rates of reaction and consequently 
greater throughputs are available from a given 
rotary kiln if the operating temperature can be 
increased. At the present time the temperature 
of operation is limited by the reaction product 
of the cement clinker and the acid refractory 
lining. This limitation may be removed by the 
use of basic brick linings and consequently 
higher temperatures attained together with 
higher throughputs. 
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country pulled together happily, each appreciating that the others were doing 
their best in their own jobs, from the Prime Minister to the farm lad, each respect- 
ing the others. In those days the churches were full. Many, if not most, people 
felt that life consisted of more than material things and, what was more, they were 
not shy about saying so. Our greatest leaders felt that it was more important to 
consider the happiness of others than one’s own. This was not only the secret of 
success, but also of personal happiness. This truth applied to business as well 
as to the pulpit. It was, to his mind, the only answer to communism. - 


The Soundness of Lime Putty. 


A sTuUDY by Mr. Lansing S. Wells, Mr. Walter F. Clarke, and Mr. Ernest M. Levin 
on the potential unsoundness of regularly hydrated dolomitic limes is described 
in Building Materials and Structures Report No. 127, issued (price 15 cents) by 
the United States National Bureau of Standards, Washington, D.C. The authors 
state that these limes are potentially unsound because they contain unhydrated 
magnesia that may hydrate subsequently in the set plaster, causing disruptive 
expansion, and it is important to know the time required to soak these limes as 
putties so that sufficient magnesia will be hydrated to give a sound putty. The 
customary soaking period of one day is inadequate. In the investigation described, 
eighteen regularly hydrated dolomitic limes representative of commercial pro- 
duction were studied. The limes differed markedly in regard both to the time 
required to reach a given percentage of expansion and to the extent of hydration 
at the given expansion. The shortest time of ageing required to reduce the expan- 
sion to I per cent. (a suggested specification limit for soundness) was three 
weeks, whereas the longest time was in excess of 32 weeks. When the expansion 
had been reduced to I per cent., the proportion of total magnesia hydrated ranged 
from 83 to more than 97 percent. Inasmuch as long and variable ageing periods 
are impractical, suitable alternatives, including the use of newly-developed sound 
hydrated limes, are discussed. 

The tests showed that for any particular lime, as the percentage of magnesia 
hydrated in the putty increased, the percentage of autoclave expansion of corres- 
ponding I : 1 cement-lime putty bars decreased ; but neither the rate of increase 
of hydration nor the rate of decrease of expansion was a linear function of time. 
As the amount of magnesia hydrated approached 100 per cent., the autoclave 
expansion approached 0-2 to 0-3 per cent. In general, the lime putties requiring 
the longest periods to effect a reduction in expansion to one per cent. also gave 
the highest expansions for a given percentage of unhydrated MgO. The hydrated 
limes which gave expansion values of 14 per cent. or more when tested on the 
“as received ’’ basis required fourteen weeks or more as a putty before the expan- 
sions were reduced to I per cent. The average percentages of total magnesia 
hydrated in the putties after ageing I, 3, and 7 days were only 22-5, 29-2, and 
4I°I respectively, and the corresponding average percentages of linear expansion 
of the cement-lime putty bars were 11, 10-6, and 9-7. It is difficult to specify the 
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period of ageing required to reduce the expansion to I per cent., because this 
might be from three weeks to over 32 weeks. 

Some manufacturers are now producing a more completely hydrated dolomitic 
lime. In most instances this has been accomplished by using autoclaves to hydrate 
the lime at elevated temperature and pressure. Specifications have been formulated 
which state that the total free calcium oxide (CaO) and magnesium oxide (MgO) 
in the hydrated product shall not exceed 8 per cent. by weight (calculated on the 
“as received ’’ basis) ; in the specifications of the American Society for Testing 
Materials such lime is designated as type S (special) hydrated lime. Although 
most high-calcium hydrated limes are not highly plastic, nevertheless, they are 
used for plastering and masonry construction. They are characterised by having 
low percentages of unhydrated oxides and low percentages of autoclave expansion, 
and, consequently, are eminently sound. Another alternative is quicklime, 
because a satisfactory lime putty that is completely hydrated can be obtained 
from quicklime. 


Motors for Rotary Kilns. 
IN a review of the methods of driving rotary kilns in ‘‘ Zement-Kalk-Gips ”’ for 
April 1952, H. G. Waeber expresses the view that 3-phase shunt-conduction 
electric motors are more efficient than the slip-ring induction types now commonly 
used. 


Dust ollection 


AT CHILANGA CEMENT WORKS 


Cement works recently constructed in which 
Visco equipment has been installed include 
Chilanga Cement Works, Northern Rhodesia, 
La Tolteca Cement Works, Mexico, and 
Shoreham Cement Works, England (illustrated 
here). Practically 100% of the dust freed at 
mills and bag-filling machines is recovered by 
*Visco-Beth’’ Automatic Dust Collectors to 
become saleable stock. Full details will be 
sent on application to: 


YIsco 


ENGINEERING CO [7D 
STAFFORD ROAD. CROYDQN 
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SPECIFY GOODYEAR 
TRANSMISSION BELTING AND HOSE 


For longer service 
and lower cosis 


F you’re in need of industrial rubber equipment, 

see what 50 years’ research and practical rubber 
engineering can make of a product. Take a look at 
Goodyear hose, for example. You will find hoses 
designed for specialised jobs in a range so complete 
that any requirement can be exactly suited. 
If Flat Transmission belting is setting a problem, 
the Goodyear patent “balanced’’ endless-cord 
method, which does away with the splice and prac- 
tically eliminates stretch, will certainly be of interest. 
Or Goodyear “Thor” Belts, with their superior 
fastener-holding qualities, may be the solution. 

The Goodyear V-Belt range is available in two 
types—Cotton Cord for short-centre, high-speed 
work and Rayon cord for long-centre, heavy-duty 
jobs. Whatever your installation, Goodyear will give 
you longer, more dependable service. 


1 “THOR” FOLDED EDGE BELTING 


Closely woven, hard twist duck provides greatly increased 
power transmission and improved fastener-holding 
qualities. Folded fabric edges give protection against 
moisture penetration and edge-wear. A double coating of 
rubber between plies makes this flexible, tough and 
thoroughly dependable belt ideal for heavy, continuous 
work under any condition. 


2 CORD V-BELTS 


Goodyear V-Belts are of uniform accurate cross-section. 
The load-carrying high-tensile endless cords are in the 
neutral plane of the belt, where they avoid extremes of 
tension and compression. 


3 WRAPPED PLY HOSE 


This Goodyear Hose is built from high-grade rubber 
tube wrapped in tough rubberized fabric for greater 
strength. A protective cover of bruise- and abrasion- 
resisting rubber assures lasting wear, and scientific 
arrangement of the fabric plies minimizes kinking. 


GOODFYEAR 


INDUSTRIAL RUBBER PRODUCTS 
TRANSMISSION BELTING - V-BELTS - CONVEYOR BELTING - HOSE 
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Patents Relating to Cement. 


Composition of Cement. 


A cement consists of ground cement clinker 
containing at least 50 per cent. 3CaO.SiO, 
mixed with a filler not so finely ground. At 
least 65 per cent. of the clinker is ground to 
less than 20, while the filler, for example 
sand, is ground so that less than ro per cent. 
is larger than o-2 mm. and not more than 
20 per cent, is smaller than 20u. The cement 
and filler are ground separately and are 
mixed in the proportions of 80-85 per cent. 
clinker to 20-50 per cent. filler.—No.624,463.— 
F. L. Smidth & Co. Aktieselskabet. November 


Non-Shrinking Cement. 


In order to counteract the shrinkage of 
Portland cement during setting, there is 
added a dry unburnt mixture of calcium 
sulphate, calcium hydroxide, and a reactive 
compound of aluminium so that on addition 
of the gauging-water a sulpho-aluminate 
with a high content of water of crystallisation 
is formed. The formation of the sulphur- 
aluminate is facilitated and the amount of 
gauging-water is reduced by the addition 
of o-o1-0-5 per cent. of an organic hydroxy 
acid. One of the constituents of the mixture, 


for example, the aluminium compound, 


KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 
DUST REMOVAL 
KILN COAL FIRING 
SACK CLEANING 
CONVEYING 
BOILER DRAUGHT 
VENTILATING, etc. 
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“KEITH-BLACKMAN” 


KEITH BLACKMAN LTD., MILL MEAD ROAD, LONDON, N.!7. 
T.N.: TOTTENHAM 4522. T.A.: “KEITHBLAC, NORPHONE, LONDON.” 
And at MANCHESTER, BIRMINGHAM, LEEDS, NEWCASTLE-ON-TYNE, GLASGOW, PENARTH nr. CARDIFF, and = 
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ALITE No. 1. 68% ALUMINA 


Refractory Standard 3250° Fahr. 


ALITE B. 57% ALUMINA 


Refractory Standard 3180° Fahr. 


ALITE D. 41% ALUMINA 


Refractory Standard 3150° Fahr. 


E, J. & J. PEARSON, LTD., 


STOURBRIDGE, ENG. 


SUPER 


REFRACTORIES 
for 
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can be absorbed by gels or surface-active 
finely-powdered inorganic substances such as 
silica gel, trass, or the like. The calcium 
hydroxide and sulphate may be added in a 
dry condition, while the aluminium compound 
may be incorporated in suspension in the 
gauging-water.—625,738.—K. Winkler and 
F. Schenker. July 1946. 


Composition of Slurry. 


In order to reduce the amount of water 
used in the slurry of raw materials in the wet 
process of cement manufacture, there is 
added the product obtained by treating peat 
or boggy soil with concentrated alkali solu- 
tion and allowing the mixture to stand in 
contact with the air for some days.—626,175. 
—J. Rutle. May 1947. 


Manufacturing Process. 


In a plant for the manufacture of cement 
wherein transportation of the materials is 
effected by cranes and belt conveyors without 
the use of screw conveyors and bucket ele- 
vators, there are provided a primary crusher 
(28) for the raw materials, a belt conveyor 
(30) for carrying the crushed material to a 
screen (32) from which the reject is passed 
to a secondary crusher (34), and a second 
belt conveyor (36) delivering the material 
from the secondary crusher on to the first 


conveyor. The material passing the screen 
is fed by belt conveyors (38, 40) to a storage 
bin (42) wherein it is distributed to provide 
a correct mixture. Further mixing is obtained 
by delivering portions from different parts of 
the bin on to a moving conveyor (44) which 
delivers the product to another conveyor 
(46) delivering to a bin (48). Other raw 
materials are dealt with similarly and are 
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finally delivered to bins (50, 52). Coal is 
crushed in a crusher (12) and is delivered by 
belts to a bin (20). The materials from the 
bins are taken by cranes (24, 26) to a tube- 
mill (58) whence the product passes to a 
settling-tank (64) and slurry tanks (68), 
The slurry is supplied to a rotary kiln (72) 
fired with powdered coal delivered from the 
bin (20) by the crane (26). The clinker is 


passed to a cooling grate and then to a 
conveyor for delivery to a crusher (108) 
from which the product is taken by the crane 
(26) to the storage bin (112).—No. 625,832.— 
J. E. Kennedy. September 1946. 

| Publication of British patents by the Patent 
Office has been delayed due to the war.] 


MISCELLANEOUS ADVERTISEMENTS. 


SCALE OF CHARGES. 


Situations Wanted, 3d. a word ; minimum 7s. 6d. 
Situations Vacant, 4d. a word; minimum 10s. 
Box number 1s. extra. The engagement of persons 
answering these advertisement’s subject to the noti- 
fication of Vacancies Order, 1952. Other miscell- 
aneous advertisments, 4d. a word; 10s. minimum. 

Advertisements must reach this office by 
the Sth of the month of publication. 


SITUATION VACANT.—Large public company own- 
ing coal mine, quarry and cement factory outside 
Sydney, Australia, requires chief engineer with experi- 
ence in cement production, and capable of planning 
future development of company. Commencing salary 
up to £A2,300. Car and house provided. Box 1737, 
Cement and Lime Manufacture, 14, Dartmouth St., 
London, S.W.1. 


FOR SALE 


The Dowsett Group of Companies have the follow- 
ing plant available for sale as lying at Griffiths Cross- 
ing, Caernarvon, North Wales. 


FOUR BELT CONVEYORS, 170ft. 7tin. length over- 
all, 38ft. 2in. length overall, 32ft. 4in. length overall, 
75ft. 7hin. length overall, complete with 12in. wide 
rubber belting but without motors; and three slat con- 
veyors, 99ft. 6in. length overall, 49ft. Sin. length 
overall, 96ft. length overall, complete with 12in. wide 
wood slats and each conveyor with 3h.p. Croft’s elec- 
tric motor. £3,000 or near offer is required for these 
conveyors. 

The figure given indicates the value we place on 
these items of plant, but we are prepared to give 
favourable consideration to any offer which may be 
submitted for any items. Any further information 
which may be required \can be obtained from Dow- 
Mac (Plant & Transport), Ltd., Tallington, Stamford, 
Lincolnshire. Telephone: Peterborough 4501. 


TRANSLATIONS. 


The services of a translator are required for occasionally translating from the German lan- 
guage technical works on the chemistry and manufacture of cement. Only those with a 
sound and up-to-date knowledge of the subject should apply to Concrete Publications Ltd., 


14, Dartmouth Street, London, S.W.1. 
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CEMENT 


Manufacturing methods 
employed, ensure regu- 
larity of shape and size. 


Metal-cased on 4 sides 
they are protected against 
damage during all hand- 
ling and transporting 
operations. 


Ferroclads eliminate the 
separate ordering, stock- 
ing, 
handling operations re- 
quired by loose plates. 


Loose plates are often 
damaged and rendered 
useless during handling 
and installation. 


Ferroclads, easy and quick 
to install, reduce rebuild- 
ing time. 


The installation of Ferro- 
clad bricks is carried out 
without the need for any 
jointing cement. 


The spalling caused by 
temperature variation 
and iron oxide bursting 
is markedly reduced and 
in many cases eliminated. 


The monolithic character 
of Ferroclad installation 
in service ensures re- 
duced rate of wear. 
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FERROCLAD 


(CHEMICALLY - BONDED METAL-CASED BASIC BRICKS) 


G. R. Ferroclad are chemically-bonded basic 
bricks. During manufacture the four-sided 
metal-case and the graded brick material are 
pressed together to the required shape by con- 
trolled hydraulic pressure. Thus, perfect 
keying, absolute uniformity and accuracy of 
size and shape are assured. G. R. Ferroclad 
are made in normal standard sizes and are 
recommended for use in front walls, back walls 
and ends of basic open hearth furnaces ; walis 
and ends of copper reverberatory furnaces ; in 
certain cases for electric furnace side walls, etc. 


BRITISH PATENT 
No. 546,220 


cH 
\ ete 


REFRACTORIES LTD 


GENEFAX HOUSE, SHEFFIELD 10 
SHEFFIELD 31113 





PAGE xvii 


Pack. xviii CEMENT AND LIME MANUFACTURE Juny, 1952 


Portable Crushers with Screens 


* 
Crush Ered leaving the Imperial Steel Works. 


A retort can be crushing. So can the crowd at a foot- 
ball match, the jaws of a whale, the feet of an elephant or 
the pressure of water at a depth of 300 feet. But if you 
want materials such as limestone, whinstone, granite, 
dolomite, ore, coal, or slag crushed to the size you want 
at low cost you need an 


EDGAR ALLEN 


JAW CRUSHERS AND GRANULATORS 
WITH OR WITHOUT SCREENS FIXED OR 
PORTABLE - CRUSHING ROLLS - SINGLE sraneseanepucdenpoovenceenecsosvertacey 
ROLL CRUSHERS - K. B. GRANULATORS : To EDGAR ALLEN & Co., Ltd., SHEFFIELD 9 : 
* SWING CLAW CRUSHERS - MULTI- © Please Post “STAG CRUSHER” to :— ! 
HAMMER PULVERIZERS ARE ALL MADE : 


Firm ...... 


Write to address below, giving particulars of materials to be dealt with, size  } Address. 
of feed and size of product required, and quantity to be dealt with in a given 
time. Details of the crusher recommended will be forwarded. 


Pane eee render eeeserersseesesuseuseeeee - 


EDGAR ALLEN & CO, LIMITED. 
IMPERIAL STEEL WORKS:~— SHEFFIELD.9 
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